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(57) PecfcepaT: 

McnonbaoBaHMe: b cnoco6ax reHepau^n 
M3nyMeHMfl onTMMecKoro flnana30Ha, 
B03HMKaiOLuero b pe3ynbTaTe aneicrpMHecKoro 
pa3pnAa b i"a3e n b pasp^AHbtx ocBeTWTenbHbix 
naMnax HH3Koro AasneHUfl pa3nwMHbix tmhob. 
CyLUHOCTb M3o6peTeHMJi: cnoco6 nonyMeHUfl 
onTHMecKoro n3nyMeHMH BKnionaeT co3AaHne 
ra30Boro pa3p«Aa b aTMOccjDepe HHepTHoro ra3a 
c n3nyMaK>u^ei^ Ao^aBKoi* b 6annoHe M3 
onTMMecKM npo3paMHoro MaTepwana. B KanecrBe 
H3nyHaioii|eM Ao6aBKU» bboaht c^ynnepeH npM 
TewinepaType 300 - 800 °C. OynnepeH mojkgt 
6biTb BBeAeH b BMAe 4)ynnepeHcoAep>Kaii^eCi 
caxM c KOHueHTpaquefi He MeHee 1,0 Bec.%. 
OynnepeH mo>k©t 6biTb TaiOKe bb©a©h b 0opMe 
C 60 . Pa3p^AHafl naMna pnn ocymecTBneHna 
cnocoSa BKfiJOMaeT 6annoH M3 omnHecKw 
npo3paHHoro wiaTepnana, sanojiHeHHbitf 
nHepTHbiM ra30M v\ Hsnynajometi AoSaBKOtf, b 
KanecTBe Kcrropotf bboaht n3nyMaK)u^M^ 
cjDynnepeH b KonnnecTBe , 2,6»10 9 
6,9 »10 3 MKMOJib/CM 3 , M3nyMaKDLi^afl Ao6aBKa 
MO>KeT 6biTb pa3MeLi\eHa b OTpoctKe 6annoHa. 2 . 
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(54) METHOD AND DISCHARGE LAMP FOR PRODUCING OPTICAL RADIATION 

(57) Abstract: 

FIELD: generation of optical radiation by 
electrical discharge in gas or in 
low-pressure lighting discharge lamps of 
various types. SUBSTANCE: method involves 
creation of gaseous discharge in inert t gas 
atmosphere with radiating dope in bulb made 
of optically transparent material. Radiating 
dope is fullerene introduced at temperature 
of 300-800 C. Fullerene may be introduced in 
the form of fullerene-containing soot in 
concentration of at least 1.0 mass percent. 
It may be also introduced in the form of 
$$$. Discharge lamp implementing this method 
has bulb made of optically transparent 
material and filled with inert gas and 
radiating dope; used as the latter is 
fullerene in the amount of $$$ mcmol/cu.cm. 
Radiating dope may be introduced in bulb 
pip. EFFECT: facilitated procedure. 7 cl, 12 dwg 
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H306peTeHI/|fl OTHOCflTCfl K 

aneKTpoTexHMHecKOM npoMbiujrieHHOcTH, a 
6onee KOHKpeTHo k cnocooaM reHepaqnM 
nanyMeHUfl onTwnecKoro Anana30Ha, 
B03HMKatoLuero b peaynbraTe aneicrpuMecKoro 
paapafla b ra3e, a TaKKe k pa3pflAHbiM 
ocBeTHT&nbHbiM naMnaM HM3Koro AaBneHMH 
pa3nnMHbix TwnoB: aproHOBbix, KceHOHOBbix, 
KpunTOHOBbix, HaTpneBbix, pTyTHblX, pTyTHblX 
JIHDMMHeCL^eHTHblX m ApyrMX. 

H3BecTeH cnoco6 nonyneHMfl onTMMecKoro 
M3nyHeHMfl ( BKnioHaiou^nCi cj^opMnpoBaHne 
ra30Boro pa3pwa b civiecM napoB HaTpua npn 
AaB/ieHMM 0,1-1,0 na c nHepTHbiwin ra3aMM npM 
AaBneHWM 100-1500 fla b 6annoHe H3 onTunecKH 
npo3paMHoro MaTepwana (cm. r. H. Poxjimh. 
PaspflAHbie ncroHHMKM cBeTa. M. 
3HeproaTOMM3AaT. 1991, c. 451-457). 

l/l3BecTHbitf cnocoo" nonyneHMP onrkmecKoro 

M3JiyMeHMfl OCHOBaH Ha pe30HaHCHOM M3JiyHeHMM 

napoB Harpufl (589,0 n 589,6 hm), r.e. noMTM 
MOHoxpOMarnMecKoro >Ke/iToro CBeTa, KOTOpbiM 
He MO>KeT 6biTb npeo6pa30BaH c noMombio 
nKDMMHoc^opoB, BCJieACTBue Hero cnocoo" 
HenpnroASH pp* oSLnero ocBeu^eHMfl. flnn 
peariM3ai4HM cnocooa TpeoyeTca npMMeH*Tb 
xuMMMecKM arpeccMBHoe BemecrBo HaTpuw. 

HaBecTHa ra30pa3p^AHas naMna, 
coA©P>KaiMa« cannon M3 HafcnaAHoro creKna, b 
KOTopyio rep mot hm ho Bna^Hbi ABa sneiapoAa. 
BannoH 3anonHeH HeoHOM c Ao6aBJieHiieM 
0,5-1,0% aprona npn AaeneHMW ao 600 l~la, b 
6annoH BBeAeH TaioK© HaTpMM. BannoH cHa6>KeH 
Ha BHeiiiHe^ cTOpOHe HeoonbLUMMM 
BbinyKnocTflMH An* KOHAencaLjMM HaTpufl m 

CMOHTMpOBaH BHyTpw BaKyyMMpOBaHHOtf 

BHeuuHetf CTeKnflHHoR Kon6bi, BHyTpeHHnn 
noBepxHocTb KOTopotf noKpbua tohkoA nneHKOM 
oKCMAa HHAMfl (cm. r.H.PoxnMH. Pa3p*AHbie 
mctomhukm CBeTa. M. 3HeproaTOMM3AaT. 1991, 
c.451-457). 

H3BecTHafl pa3pfiAHa« naMna nosBonaeT 
nonynaTb nuiub MOHOXpoMaTMMecKMM wenTbifl 
CBeT, He noAflajOLAWMCH npeo6pa30BaHHfo c 
noMoiAbio ntoMMHOcfiopOB, naMna k TOMy >Ke 
coAep>KMT XHMnnecKki arpeccMBHoe Bei^ecTBO 
HaTpuw. 

H3BecTeH cnoco6 nonyneHMH onTMHecKoro 
M3nyHeHHfl, BKnioHaioiuMi* co3AaHne b oannoHe 
us onTHMecKM np03paHHoro MaTepnana ra30Boro 
pa3p«Aa c nepeMeHHbiM ceneHMeM no AnuHe b 
aTMoccfepe MHepTHoro rasa m napoB pTyTH. npn 
3tom BenuMMHy TOKa n AaBneHun b pasp^AHOM 
oG^beMe Bbi6fipaioT M3 ycnoBun o6ecneHeHwa 
nepMOAnnecKoro npepbiBaHi/ia paspaAa (cm. 
naTeHT P<t> N 1814741 no kti. H 01 J 61/72, 
ony6n. 07.05.93 r.). 

H3BecTHbiM cnoco6 no3Bon^eT reHepupoBaTb 
wsnyneHne b ynbTpacjDMoneTOBOM, bmahmom h 
6nn3Kort nHCfjpaKpacHo^ oonacrflx cnetcrpa c 

BblCOKOtf acfxfceKTMBHOCTbK) H BblCOKOtf 
flpKOCTbK). OAHaKO npHMeHeHUe B M3BeCTHOM 

cnoco6e napOB pTy™ A©^aeT ero aKonornnecKM 
onacHbiM. 

M3BecTHa pTyTHaa ra30pa3pWHaq naMna 
Ana ocBemeHMfl Tennnu, coAep>Kaii^afl 
onTMMecKM npo3paMHyto roperiKy c repMeTMMHo 
ycTaHOBneHHbiMM b HePi aneKTpOAaMM, 
HanonHeHHyw nHepTHbiM ra30M, pTyTbK) b 
KonwMecTBe, Heo6xoAHMOM Ana noflAep>KaHuifl 
paSoMero AasneHMW npn pa3pflA©, n 
n3nyMaK3U^HMH AoSaBKaMM b bha© hoahaob 
nUTHfl, HaTpua M MHAHH, B3f1TblX b KonnMecTBax, 
Mac. MOAMCTbiw nuTUM 8-18; noAHCTbiw HaTpuCi 
70-88; noAncTbitf mhaum 4-12 (cm. naTeHT P<£ N 


1816330 no ten. H 01 J 61/18, ony6n. 15.05.93 
r.)- 

HanwHue b M3BecTHOM naMne b KanecTBe 
pa6onero BeujecTBa piyTH He>KenaTenbHO c 
tom km speHKH o6ecneMeHHfl sKonornMecKow 

5 6e3onacHocTM b npon3BOACTBe naMn, npn nx 
SKcnnyaTai^nn m nocneAyK)U4eCi yTwnn3am*iM. 

Han6onee 6hh3khm no coBOKynHOCTH 
cyLnecTBeHHbix npn3HaKOB k sa^BnneMOMy 
cnoco6y ABnfleTca cnoco6 nonyMeHUR 

1Q onTunecKoro M3nyMeHMfl, BKnioHatoLAUM 
co3AaHwe b 6annoHe H3 onTHMecKM np03paHHoro 
MaTepnana ra30Boro paap^Aa b aTMOccjDepe 
nHepTHoro ra3a, napoB pTyTn n nanyMaKDi^nx 
Ao6aBOK b BHAe ranoreHMAOB MeTannoB npn 
AasneHMM MHepTHoro ra3a 2660-39900 fla (cm. 

15 aBTopcKoe CBHAeTenbCTBO CCCP N 1833927 no 
Kn. H 01 J 61/18, ony6n. 15.08.93 r.). 

H3BecTHui^ cnoco6, 6naroAapfl BBeAeH uto 
H3nyMaiomnx Ao6aBOK pasnnMHbix MeTannoB, 
no3BonaeT coaAaBaTb naMnbi c BbicoKO^ 
yAenbHOM MoiAHOCTbio, o6naAaK)iAne caMHM 

20 paannHHbtM cneiapoM n3nyHeHnw f npw 
cymecTBeHHO oonee BbicoKnx Koocfx^ni^neHTax 
none3Horo abwctbhh no cpaBHeHwio c mmcto 
pTyTHbiMM naMnaMM. 

HeAOcraTKOM cnoco6a-npoTOTnna WBnneTCfi 
Heo6xoAHMOCTb ncnonb30BaHna pTyTH, HTO 

25 KpaPiHe He>KenaTenbHo c tomkm 3peHM$i 
o6ecneMeHnn OKonorMMecKOM 6e3onacHOCTM. 

Hanoonee 6nn3KoK no coBOKynnocTM 
cymecTBeHHbix npusHaKOB k 3aflB/ineMO^ 
pa3pHAHOtf naMne Ann ocyiAecTBneHM« cnoco6a 

3Q aanneTCfl pa3p«AHafl naMna, coAep>KaiJnan 

ropenKy M3 onTMHecKW npo3paMHoro MaTepwana 
c repMeTMHHO ycTaHOBneHHbiMM aneKTpOAaMU, 
HanonHeHHyto MHepTHbiM ra30M, pTyTbio m 
Ao6aBKaMH Ann ooecneneHkm ropenKM 
ranoreHHAaMU H3nynajomnx MeTannoB, b 

35 KanecTBe KOTopwx ncnonb30BaHbi Ao6aBKH 

o6ecneMeHM« ropenKM ranoreHMAaMM cepeSpa, 

MeAM, l^MHKa, npM SrOM KOMnOHeHTbl B3flTbl B 

cneAytoi^MX KonMHecTBax, MKMonb/cM 3 : 
PryTb 1,5-45,0 

flo6aBKM Ann o6ecneneHMn ropenKM 
40 ranoreHMAaMM: 

Cepe6pa 0,5-12,0 
MeAM 0,3-9,0 
l4wHKa 0,2-8,0 

a AaBneHMe MHepTHoro ra3a cocTaBnaeT 
. 1,33-39,9 Kfla (cm. naTeHT P<t> N 2017263 no 
Kn. H 01 K 61/18, ony6n. 30.07.94 r.). 

npM BCeX AOCTOMHCTBaX M3BeCTHOCl 

pa3pnAHofl naMnbi-npoTOTMna OHa 3KonorMMecKM 
He6e3onacHa M3-3a HanMHM^ pTyTM npM ee 
npoM3BOACTBe, 3KcnnyaTaL^MM m nocneAytoLi^eR 

50 yTMnM3aL\MM. 

3aAaMePi M3o6peTeHMM nBnnnocb 
pacujMpeHMe apceHana cpeACTB nony^eHMfl 
onTMHecKoro M3nyHeHMfi nyTeM co3AaHMR 
SKonorMHecKH HMCTbtx cnoco6a nonyHeHMa 
onTMHecKoro M3nyneHMyi w pa3p«AHOM naMnbi 

55 aha era ocyu^ecTBneHMfl. 

(locTaBneHHan saAana peiuaeTcn TeM, mto b 
cnoco6e nonyneHMfl onTMnecKoro M3nyMeHMn, 
BKnMDHaKDii^eM cosAaHMe b 6annoHe M3 
onTMMecKM npo3paHHoro MaTepMana ra30Boro 
pa3p^Aa b aTMOcqbepe MHepTHoro raaa c 

60 M3nyHaHDii^eM Ao6aBKoPi, b KanecTBe 
ManyHaMDi^eM AO^aBKM bboa^t qbynnepeH npM 
TeMnepaType 300-800 °C. <3>ynnepeH MOKeT 
6biTb BBeAeH b BMAe qbynnepeHCOAep>KaiAeM 
ca>KM c coAepMOHMeM qbynnepeHa He MeHee 1 ,0 
Bee. <t>ynnepeH MO>KeT 6biTb BBeAeH b 
cf)opMe Cgo- 


nocTaBJieHHaa 3aAaMa peiuaeTcsq Taiwe TeM, 
hto b pa3pwHOM naMne ppn ocymecTBrieHMfl 
cnocoda nonyMeHMfl onrnMecKoro M3nyMeHna, 
BKnioMaKDii^e^ 6annoH M3 onTMMecKM 
npo3paMHoro MaTepwana, sano/iHeHHbiM 
MHSpTHbiM ra30M n M3nyHaioLAetf flo6aBKoPi, b 
KaMecTBe )AznyHa\ou\eft flo6aBKH BBeAeH 
cpynnepeH b KonwnecTBe 

2,6 .10" 9 6.9.10" 3 MKMOJib/cM 3 . <t>ynnepeH 
Moxer 6biTb BBefleH b sufle 
0ynnepeHcoflep>KaLi^eM ca>KM c KOHi^eHTpai^nefi 
cjDynnepeHa He wieHee 1,0 Bee. 

<$>ynnepeH MO>KeT 6biTb BBeAeH b cpopMe 
C so- OynnepeH mojkst 6biTb pasMemeH s 
OTpocTKe ynoMAHyToro 6annoHa. 

H3o6peTeHM« ocHOBaHbi Ha Heo>KHAaHHO 
o6Hapy>KeHHOM aBTopaMH HBneHHH 
KaHecTBeHHoro M3MeHeHHf? cneKTpa H3nyMeHWH 
ra3QBoro pa3paAa b HHepTHOM ra3e npn 
BBeAen wa b Hero napoB cjDynnepeHa. ripw 
BBeAeHnn cfynnepeHa, Hanpwuep C 6 o, npn 
AaaneHMM ero napoB Bbitue onpefleneHHoro 
npeAena (10" 7 Topp) w3nyneHne pa3p*Aa, 
onpeAeJiflewioe b oTcyTCTBMH cjDynnepeHa 
M3nyHeHMeM qtomob nHepTHoro ra3a, nepexoAMT 
b kisnyneHMe npaicrwHecKM TonbKo Moneicyn 
cf)ynnepeHa Hnw KOMnneKCOB npw ero yMacTnw, 
/ie>Kamee b 6nn>KHeM n AanbHetf 
ynbTpacjDMoneTOBbfx o6nacry*x cneKTpa, a TaioKe 
b BMA^Moft o6nac™. YjibTpacfjupneTOBoe 
H3nyMeHne MoweT 6biTb npn Heo6xoAHMOCTM 
npeo6pa30BaHo b BMAWMyio oonacTb cneKTpa c 
nowoiAbK) cooTBeTCTByHDinero nioMMHoefcopa, 
HaHeceHHoro Ha cTeHKW BHeixiHei* Kon6bi ( 
OKpy>KaKDU4etH 6annoH, b kotopom 
ocymecTB/ifleTC* ra30Bbitf pa3p«A ("raK 
Ha3biBaeMyio ropenicy). 06Hapy>KeHHoe 
aBTopaivin nanyMeHMe b ynbTpacfciioneTOBotf 

OOJiaCTH MO>KeT 6blTb CBH3aHO He TOJlbKO c 

MoneKy/iaMM cjDynnepeHa, homo KOMnneiccaMH c 
yMacTneM c^ynnepeHa h noHaiwin cjDynnepeHa, 
+ 

HanpwMep C60. 3to H3nyMeHue He cBfl3aHO c 
aTOMaMM MHepTHoro ra3a Hnw c aTowiaMM 
npMMeceCi (boaopoab, KMcnopoAa, a30Ta m AP )■ 
KOTopbie MoryT npucyTCTBOBaTb b pa3p*Ae npn 
HeAOCTaTOMHoCi cTeneHM o6e3ra>KeHHOCTM 
pasp^AHoro oannoHa, TaK KaK npw yMeHbiueHWu 
KOHL\eHTpa»4nn cfrynnepeHa cHM>KaeTCfl 

MHTeHCMBHOCTb nMHHtf H3nyMeHMfl B 

ynbTpacfciMOJieTOBOtf o6nacTM, b nacTHOc™ Ha 
jimhmh 308 hm, a npn KOHL\eHTpai^nn MeHbiue 

2,6 .10~ 9 MKMOHb/CM 3 3TU1 JIMHMM n pa KT HM eCKM 

ncHe3atoT n MsnyneHne BHOBb HMeeT cneicrp 
aTOMOB HHepTHoro ra3a. YBenMHeHwe 
KOHi4eHTpai4Hn cjDynnepeHa Bbiwe 

2,6 »10* 9 MKMorib/cM 3 M3-3a nepeKa^KM 3Heprnn 
BeaeT k noAQBJieHHK) wanyHeHHfi aTOMOB 
MHepTHoro ra3a m k yBeriHHeHMK) t/iHTeHCHBHOCTw 
ynbTpacfcwoneTOBoro n3nyMeHi/m Ha nuHHH 308 
hm. KoHqeHTpai^MR cjDynnepeHa b pa3pflAe 
onpeAe-n^eTca TeMnepaTypotf cawioro 
xonoAHoro ynacTKa pa3p«AHoro 6annoHa. KaK 
ycTaHOBneHO, Anana30H TewinepaTyp, b kotopom 
(pynnepeu onpeAenner xapaKtep M3nyneHHfl 
pasp^Aa, neKMT b MHTepBane ot 300 °C ao 
800 °C. ripn TeMnepaType Hn>Ke 300°C 
KOHi^eHTpaqMa c|DynnepeHa 0Ka3biBaeTCR 
weHbLue 2,6.1 0" 9 MKMonb/cM 3 , nMHUfl 308 hm 
wcMe3aeT, a npw TeMnepaType Bbitue 800 °C 
(3tom TeMnepaType cooTBeTCTByeT 

KOHL^eHTpai^Mfl cfiynnepeHa 
6,9 .10" 3 MKMonb/cM 3 ) MoneKynbi 0ynnepeHa 


HannHatoT pa3pyiuaTbCfl. ®ynnepen MO>KeT 6biTb 
BBeAeH b BMAe c)DynnepeHCOAep>KaLueCi caxn c 
KOHLteHTpaqneM cfiynnepeHa Ha MeHee 1 ,0 Bee. 
ripn MeHbLue^ KOHL^eHTpai^MM $ynnepeHa b 
ca>Ke MCMesaeT xapaKTepHoe ppn cpynnepena 

5 ynbTpacjDMoneTOBoe M3nyHeHne, cneicrp 
H3nyMeHMfl onpeAenweTcn HHepTHbiM ra30M. 
OynnepeH MO>KeT 6biTb TaioKe BBeAeH b cJjopMe 
C 60 . Pa3MemeHMe c£ynnepeHa a OTpocTKe 
SannoHa no3BonweT oGecneMMTb Heo6xoAMMyK3 

10 pa6osyK) TeMnepaTypy cfcjynnepeHa. 

3aflBnqeMbie cnoco6 nonyneHnyi 
onTHMecKoro M3nyneHHfl n pa3pPAHa« naMna 
unmocTpupyroTCfl nepTexaMH, rp,e\ Ha cf)nr.1 
npMBeAeH cneiap n3nyneHM5i pa3pflAHoC^ 
sneiapoAHoR naMnbi, HanonHeHHotf aproHOM 

15 (npM AaBneHMH 3024 fla v\ TeMnepaType 230°C) 
c AoSaBKOM 4>ynnepeHa C60 b KonnnecTBe 
2,9 •10" 11 MKMonb/cM 3 ; Ha npwBeAeH 
cneiap nanyMeHMfl pasp^AHoCi sneicrpoAHOM 
^aMnbt, nanonHeHHO^ aproHOM (npw AaaneHMM 

20 3024 fla h TeMnepaType 600 °C) c AoSaBKofr 
cfiynnepeHa Cso b KonnqecTBe 

1.7.10" 4 MKMonb/cM 3 ; Ha 0nr.3 noKa3aH 
cneicrp n3nyneHMfl pa3pflAHofi 6e33neKTpoAHoCi 
naMnbt, HanonHeHHoCH aproHOM (npM AaBneHnn 

2s 288 na n TeMnepaType 300 °C) c Ao6aBKOi^ 
cfiynnepeHa C6o b KonHMecTBe 

2,6 »10' 9 . MKMpnb/CM 3 ; Ha cf)Mr,4 . npyiBeAeH 
cneicrp MsnyMeHHfl pa3pflAHoK 6e33netcTpoAHo^ 
naivtnbi, HanonHeHHoC^ aproHOM (npM AaaneHMM 

30 288 na \a TeMnepaType 800 °C Ao6aBKow 
cf>ynnepeHa C6o b KonMHecTBe 
6,9 »10" 3 MKMonb/cwi 3 ; Ha ct>nr.5 noica3aH 
cneiap nsnyqeHHfl pa3p«AHO^ 6e33neKTpoAHOft 
naMnbi, HanonHeHHoft renweM (npn AaBneHMH 

3S 576 fla m TeMnepaType 200°C) c Ao6aBKOtf 
qbynnepena Ceo b koti wHecrBe 
2,8 .10' 12 m KMon b/CM 3 ; Ha c|5Mr.6 npwBeAeH 
cneiap M3nyMeHHfl pa3pnAHoK 6e33neicrpoAHoR 
naMnbi, HanonHeHHotf renweM (npw AaBneHHM 

40 576 ila h TeMnepaType 400 °C c Ao6aBKoCi 
cftynnepeHa C6o b KonumecTBe 

2,6 .10 -7 MKMonb/cM 3 ; Ha c|DMr.7 noKa3aH 
cneicrp n3nyHeHHH pa3p«AHoi^ 6e33neicrpoAHo£i 
naMnbi, HanonHeHHO^ HeoHOM (npn AaeneHnn 

45 288 ila vi TeMnepaType 200 °C) c AoGaBKofi 
<£ynnepeHa Cso b KonnnecTBe 

2,8 .10" 12 MKMonb/cM 3 ; Ha 4)nr.8 npwBeAeH 
cneicrp H3nyMeHM« pa3pnAHoCi 6e33neKTpOAHoR 
naMnbi, HanonHeHHOM HeoHOM (npn AaBneHi/in 

50 288 na h TeMnepaType 350 °C c Ao6aBKOtf 
cjDynnepeHa Ceo b KonwiMecTBe 2,6.1 0" 8 ; Ha 
ct)nr.9 - cneicrp H3nyHeHMfl pa3pflAHOf^ 
SessneiapoAHoPi naMnbi, HanonHeHHOM aproHOM 
(npw AaeneHHH 288 ria ui TeMnepaType 300 °C) 
c AoGaBKofl cf)ynnepeHcoAep>KameCi ca>KH c 

55 KOHL^eHTpai^vteCi cfynnepeHa Ceo 1 sec. 
(2,6 .lO -9 MKMonb/cM 3 ); Ha cfenr.10 noKa3aHa b 
pa3pe3e pa3pyiAHafl naMna (Ana 
ynbTpacjDMoneTOBoro M3nyHeHna); Ha cf>nr.11 b 
pa3pe3e pa3p^AHa5i naMna c nioMHHOcjDopoM* Ha 

so cj3nr.12 b pa3pe3e pa3p?iAHa9 naMna b 
6e33neKTpoAHOM BapnaHTe. 

Ha c0nr.1-9 no ocn a6cuncc OTno>KeHbi 
AnnHbi BonH M3nyHeHnn x b hm, a no ocn 

OpAHHaT MHTeHCHBHOCTb H3nyM6HMfl B 

oTHocnTenbHbix eAUHMi^ax (MacujTa6 oahh3KOB 
Ana nap cjDnryp: Ana cjDnr.1 n cf)nr.2 ( Ana c{)Mr.3 


to 
o 

o 

CO 

o 


n cfcnr.4, ana cfDnr.5 m a>w\6, Ann w <£ur.8). 

Pa3pfiAHafl naMna BKHMDMaeT repMeTWHHbitf 
6annoH 1 (ropenKy), BbinonHSHHbiM M3 
onrnnecKM npo3pa»HHoro MaTepwana, HanpwMep 
KBapLja, KepawiMKM i/mn yBnoneBoro cTeicna. B 
BapnaHTe cnKDMHHocfopHbiM cnoeiw (cf)nr.11) 
repMeTMHHbiR 6annoH 1 noMeinaKrr bo 
BHetuHJOK) BaKyyMMpoBaHHyK) Ana yMeHbweHHH 
Tennoo6MeHa Kon6y 2, Ha BHyTpeHHioK) 
noBepxHOdb Koropotf HaHeceH enow 
nfOMMHOcjDOpa 3 Ana npeo6pa30BaHna cneKTpa 
reHepupyeMoro M3nyHeHWfl M3 
ynbTpacjDnoJieroBO^ o6nacTn b BMAHMyK). 
repMernMHbiM 6ajinoH 1 3anonHeH MHepTHbiM 
ra30M (Hanpuwiep, aproHOM, kcghohom, 
KpwnTOHOM nnn mx cMecKMM). BannoH 1 wio>KeT 
6biTb cHaGxceH paooMWMM sneicrpoAaMw 4 n 5 
(HanpuMep, Bonbc^paMOBbiMu), a b 
6e33neiapoAHOM BapwaHTe pa3pflAHotf riaMnbi 
(o>nr. 12) TaKne aneiapoAbi oTcyTCTBytcr n Ana 

B036y >KASH M 9\ pa3pflA9 npMMBHfltOT 

BbicoKOMacroTHbiK KOHTyp 6, noAcoeAMHfleMwPi k 
Bbicx>KOMacTOTHOMy reHepaTopy (Ha nepTe>Ke He 
noKa3aH). <t>ynnepeH wjih 

c£ynnepeHCOAep>Kamyto caacy 7 noMeiuatoT b 
xonoAHbix nacTflx 6annoHa 1, Hanpwwep 3a 
3/ieKrpoflaMM 4,5 b oTpocrKax 8 6annona 1 . 

C noMombio pa3pyiAHo^ nawinbj 3aflBnfleMbifi 
cnoco6 ocymecTBJiflKDT cneAyiomuM o6pa30M. 
Ha ajietcrpoAbi 4 ( 5 (b 6e33neKTpoAHOM 
sapnaHTe nawinbi Ha KOHTyp 6) noAa»oT 
HanpyoKeHwe, HeococoAMMoe Ann 3aa<wraHHfl 
pa3pflAa b 6anrioHe 1 . Me>KAy anetcrpoAawiH 4, 5 
ao3HHKaeT aneicrpuMecKMft pa3pHA, npn stom 
nponcxoAnt HarpeB Kon6bi 1. Tokom pa3paAa 
BbiSnpawT TeMnepaTypy xonoAHbtx yMacTKOB 
Kon6bi 1, rAe pa3MemeH cfcynnepeH, b 
MHTepBane 300 800°C. ilapbi cfjynnepeHa 7 b 
KonnnecTBe, ne>KameM cooTBeTCTBeHHO b 
MHTepBane ot 2,6. 10' 9 MKMorib/cM 3 ao 
6,9*10~ 3 MKMorib/cM 3 nocTynatoT b 30Hy 
3/ieKTpviMecKoro pa3pflAa, b pesynbTaTe 
reHepupyercfl onTMMecKoe M3nyMeHne b 
ynbTpa0noneTOBoft m bmahmom o6nacTnx. I~lpn 
Heo6xoAMMOCTH nonyMMTb onTMHecKoe 
M3/iyMeHne mhoto cneicrpanbHoro cocTaBa Ha 

BHyTpeHHIOK) nOBepXHOCTb KOn6bl 2 HaHOCflT 

cnofi cooTBeTCTByHDmero nioMHHOcfcopa 3, 
KOTOpbifi npeo6pa3yeT ynbTpac£noneTOBoe 
M3nyMeHne H3 6annoHa 1 b BHAHMyio o6nacTb 
cneicrpa. 

npMMep 1. Bbina n3roTOBneHa paspflAHaa 
jiawina b b\ar& KBapLieBoro i^nriMHAP^ecKoro 
6annoHa A^aMeTpOM 20 mm, b Topi^bi KOTOporo 
6binn BnaflHbi Asa Bonbo>paMOBbix aneicrpoAa. B 
cepeAUHe 6annoHa 6bin CAenaH otpoctok, b 
KOTopbiM 6bin noMeu^eH c£ynnepeH C6o< BannoH 
6bin noAtcnto^eH k BaKyyMHoCi cucTeMe. Ha 
6annoH m Ha otpoctok 6binn HaMOTaHbi 
Bonbct)paMOBbte cnnpann, KOTOpbie no3Bonann 
HarpeBaTb pa3paAHy>o naMny, Bapbupyj? KaK 
TeMnepaTypy cTeHOK SannoHa, TaK \a 
TeMnepaTypy oTpocTKa b npeAenax ot 
KOMHaTHoCi TeMnepaTypbi ao 800 °C 
He3aBMCMMO Apyr ot Apyra. TeMnepaTypa 
M3Mepflnacb c noMoiAbio TepMonap, 
noMemeHHbix Ha CTeHKy 6annoHa m Ha 
nOBepXHOCTb OTpocTKa c cjiynnepeHOM. BannoH 
c noMou^bKD BaKyyMHOM cucTewibi 6bin 
npeABap^TenbHO o6e3ra>KeH, a 3aieM 6bin 
3ano/iHeH aproHOM ao AaBneHi/ia 3024 (la. 
TeMnepaTypa OTpocTKa 6bina ycTaHOBneHa 
paBHOM 230 °C. TaK KaK TeMnepaTypa OTpocTKa 
6btna ycTaHOsneHa HM>Ke TeMnepaTypbi CTeHOK 
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6annoHa, to flaBneHne napoB c^ynnepeHa b 
pa3p5iAe onpeAenflDOCb TeMnepaTypow 
OTpocTKa m pasHnnocb 10 " 9 Topp, MTO 
cooTBeTCTBOBano KonnMecTBy cjDynnepHa 

2,9. -JO" 11 MKMOJlb/CM 3 Ha 3/ieKTpoAbi 
noAaBann nocTo^HHoe Hanpfl>KeHwe 600 B, 
flocTa tom h oe Afifl npo6oa MeMcanetcrpoAHoro 
npoMe>KyTKa ( nocne Mero HanpnjKeHne 
cHMKanocb ao 300 B. HsjiyneHne, cnycKaeMoe 
oceBOM o6nacTbto pa3pflfla, ctDOKycupOBanocb Ha 
BXOAHyK) me/ib cnetcrparibHoro npn6opa, BbixoA 
KOTOporo Mepe3 qboTosneKTpoHHbiCi yMHOXMTenb 
n ycmiHTenb 6bin cxseAHHeH c perncTpupyioiAUM 
npn6opoM, no3BOJiflBiijwM 3anncbiBaTb cneicrp 
n3nyMeHHH pasp??Aa b o6nacTn atihh bo/ih 
200-800 hm. 3anncaHHbiM npn6opoM cneicrp 
M3nyHeHna npuBeAeH Ha cpnr.1. Oh 
npeAoraBnneT co6ofi M3nyHeHne stomob aproHa, 
Hano/iHflBUjero 6annoH naMnbi. 3aTeM 
perncTpupoBa/in onTMMecKoe MsnyMeHne 
pa3p«AH0W naiwnbi npM TeMnepaType napoB 
4>ynnepeHa 600 °C (hto cooTBeTCTBOBaho 
1,7 .lO -4 MKMorib/cM 3 . Cneicrp HsnyMeHun 
npeACTaB/ieH Ha cj)nr.2. ripon3oujno 
"noflaBneHne" nnHMft aproHa, m noflBunncb 
HOBbie nnHMH b GnuKHeR n AanbHetf 
yribTpac)DnorieTOBbix o6nacTflx cneicrpa, a TaiOKe 
yBeriUMeHne MHTeHcuBHocTn cnnoujHoro 
cneicrpa. 

(TpuMep 2. . Bbina nsroTOBneHa 
6e33neiapoAHafl paspaAHaa rtaMna H3 
KBapi^eBoro 6anriOHa A"aMeTpoM 1 0 mm, 
KOTopbif^ noAKTHOMartcfl k BaicyyMHO^ cucreMe. 
Ha Mac™ noBepXHOCTM 6annoHa 6bin HaMoraH 

BblCOKOHaCTOTHblCH KOHTyp, cpeAH^fl HaCTb 

6annoHa 6b(na CHM>KeHa otpoctkom, b KOTOpbi^ 
noMemajiM o>yrinepeH. Ceo. Ha ctchkm 6annoHa 
n Ha otdoctok 6binn HaMoraHbi BO/ibqbpaMOBbie 
cnMpann Ann HarpeBa, KOTopbie no3Bon«nn 
BapbupoBaTb KaK TeMnepaTypy CTeHOK 6annoHa, 
TaK m TeMnepaTypy OTpocTKa b npeAenax ot 
KOMHaTHOi^ ao 800 °C HesaBViCMMO Apyr ot 
Apyra. Pa3pf)AHan naMna npeABapnTenbHo 
o6e3ra>KViBanacb c noMOL^bio BaxyyMHO^ 
cucTeMbi, a saTeM 6bina 3anonHeHa aproHOM ao 
AaaneHUJi 288 na. Pa3p«A b naMne 3a>KMranc5i c 

nOMOLL^bK) BblCOKOSaCTOTHOrO 

oneKrpoMarHMTHoro nonn nacTOToti 100 Mrq. 
MsMepeHMe TeMneparypw m perncTpamm 
cneicrpa M3/iyHeHMfl npon3BOAnni4Cb TaiOKe, ksk m 
b npuMepe 1 . Bbmn 3aperncTpnpoBaHbi cneKTpbi 
M3nyMeHwa npn TeMnepaType napoB qbynnepeHa 
300°C (cm. cjwr. 3) m 800°C (o>nr.4). Ms 
cpaBHeHHH 3Twx cneKTpOB co cneicrpoM 
M3nyMeHMfl aproHa (o>nr.11) xopotuo bmaho 
nofiBneHMe HHTeHCM BHoro M3nyMeHMfl b AaJibHe^ 
n 6iin>KHeCi yribTpac|)MoneTOBbix o6nacTflx b 
MHTepBane TeMnepaTyp napoB qbynnepeHa 300 
800°C. 

flpMMep 3. BesaneicrpoAHafl pa3p«AHaa 
naMna, M3roTOBneHHan KaK b npMMepe 2, 6bina 
3anonHeHa renuieM ao AesneHMfl 576 na. Bbinn 
3aperncTpnpoBaHbi cneicrpbi nsnyneHUfl 
pa3p?iAHoCi naMnbi npn TeMnepaType napoB 
cf>ynnepeHa 200°C (cfinr.S) m 400 °C (qbnr.6), 
npn TeMnepaType 200°C cneiap M3nyHeHMfl 
npeACTaBiifln co6om M3ny^eHne aroMOB renna, a 
npn 400 °C 3aperncTpnpOBaHo M3nyMeHne b 
6nn>KHeM m AanbHew ynbTpacfDHoneTOBbix 
o6nacTHX, o6ycnoBneHHoe npucyTCTBueM 
cjDynnepeHa. 

npuMep 4. Be33neKTpoAHafl naMna, 
M3roTOBneHHayi KaK b npuMepe 2, 6bina 
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3anonHeHa HeoHOM npn flaBneHMM 288 na. 
BbinM aaperncTpupoBaHbi cne«rpbi n3/iyMeHMfl 
npw TewinepaType napOB cfynnepeHa 200 °C 
(qbi/ir.7) 1/1 350°C (qbnr.8). f1pn 200°C cneKTp 
M3/iyMeHMfl cooTBeTCTBoaan cnetapy M3nyMeHMfl 
HeoHa, npw 350 °C jimhuh HeoHa CTann MeHee 
nHTeHCMBHbiMM \a nosRBwiocb MsnyMeHne B 
67in>KHe$i m AanbHetf ynbTpacjDnoneTOBbix 
o6nacrflx, ooycnoBneHHoe npucyTCTBueM 
qtynnepeHa. 

(IpuMep 5. Be33iieKTpoAHafi nawina 6bina 
H3roTOBJieHa KaK b npwviepe 2, ho bmscto 
qbynnepeHa b otpoctok 6bma noMeu^eHa 
(fcynnepeHcoflepwama* caxca npw KOHi^eHTpamw 
qbynnepeHa 1 Bee. a 6annoH 6bi/i 3anonHeH 
aproHOM ao AasneHWH 288 l~la. Bbin chat cneKTp 
M3nyHeHMfl npw TeivinepaType 300 °C (qbw\9). 
ripn cpaBHeHMM ero co cneKTpoM aproHa (qbur. 
1) o6Hapy>KeHO noflBneHne H3nyMeHfm b 
6/iM)KHeM n fla/ibHeti yjibrpac|3MoneTOBb(x 
o6/iacTflX, o6ycnoBneHHoe npucyTCTBueM napOB 
qbynnepeHa. 

<t>opMyna H3o6peTem/i5i: 

1 . Cnoco6 nonyMeHna onTHMecKoro 
M3nyHeHMfl, BKnHDMaioLUHM co3AaHne ra30Boro 
pa3pflfla b aTMOccfiepe nHepmoro ra3a c 
M3JiyMatou4eM AoSaBKoft b BannoHe W3 onTvmecKM 


npo3paMHoro Marepnana, OTnma\ou\v\v\G9\ jbm. 
mto b KaMecTBe H3nynaioiMe^ AOoaBKM bboaht 
qbynnepeH npw 300 800 °C. 

2. Cnoco6 no n.1, oTnHMafOLUMfica Tewi, mto 
qbynnepeH bboaht b Bn^e 
4)yn/iepeHcoAep>KaineM ca>KM c KOHqeHTpai^neCi 
cfciynnepeHa He MeHee 1 ,0 Mac. 

3. Cnoco6 no n.1, oTnuHatoiUMMCH TeM, mto 
bboa^t qbynnepeH C 6o . 

4. Pa3pflAHan nawina A^fl nonyMeHUfl 

10 onTMHecKoro n3/iyMeHna, bktikh a toucan Gannon 
H3 onTMMecKH npo3pa»HHoro MaTepnana, 
sanonHeHHbiPt nhiepTHbiM ra30M m H3nyMaiometf 
AooaBKofi, OTnHMafoinaflca TeM, mto b KanecTee 
H3nyHaK)Li^eCi Ao6aBKM BBeA©n qbynnepeH b 
KOJiMMecTBe 2.6.10" 9 6,9»10* 3 mkmojib/cm 3 . 

15 

5. JlaMna no n. 4, OTfiHMaiomaflCfl reiw, mto b 
KaMecTBe H3nyMatomePi AoSaBKM BBeAeH 
qbynnepeH s BMAe qbynnepei-icoAep>Kainew ca>Kw 
c KOHLiempaunefi cpynnepena He MeHee 1 ,0 Mac. 

6. JlaMna no n. 4, OT/iMMatomaflCfl Teiw, mto b 
20 KaMecTBe HanyMaiometf Ao6aBKM BBeAeH 

cjayrmepeH C^. 

7. JlaMna no n.4 hjiw 5 \a 6, OTnuMatou^aflCfl 
TeM, mto n3nyMaioiMafl AooaBKa pa3MemeHa b 
oTpocTKe ynoMWHyToro GannoHa. 
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